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PATENT OF FJCE

,2,482 609
”V&CUUM BEATANG MACHINE

Samual H. Berch Los Angeles, Calif,, assignor to. )
The Flexible Vacunm Container Corporation,
“Los Angeles, ‘Calif., a corporation. of Nevada .

eaﬂg&nni application: June 9, 1942, Serial No, -
450,297,  Divided-and this application May 135, - .
. 1947, :Berial No. 748,204 ‘ S
© 2°Ctilms. (CL:93—6)

1

This invention relates. to mechanism Tor ;form- e

ing, filling and vacuum Sealing’ packages,. and
particularly pertains to a vacuum sealing. ma-
chine, this application being a division oI amy

application entitled “Vacuum packaging ina- .

chine,” Serial No. 450,297, Aled by.mme June’ 3,
1942, now Patent No. 2,428,192, issued . September
30, 1947.

At the present time cnnmdem‘ble deve‘lopment
work is being done.in connection with the Torma~
tion of packages. within which. various products
are vacuum sealed, such. packages Theing of the
general character as .shown in my. Patent. No.
2,102,716 entitled “Method and means of packag-
ing food products and thelike” issued Decerndber
21, 1937.  These. ,packa,ges are characterized as
being formed from flexible shest material into a
flat folded bag-like package blark having heab

_sealed seams. ‘These bladks. .are . posifioned

within a magazine from. which they. are con- -

secutively removed and fed. o hag JTorming
means, then flled and seamed under conditions
of vacuum. The container performs many func-
tions and provides benefits in the packaging. of
foods-.and the like -which are noi. found or -eb-
tained when using tin.ar glass containers.. Tt is
desirable to provide .a machine within which. the
container blanks iay be placed, rapidly. with-
drawn and. formed to.receive. a product, there-

after vacuum sealed within the container,.and it .

is the prineipal .ghject of the present invention
to provide a vacuum packaging machine. which
is . compact in .construction .and  design,. will
occupy, a relatively small amount .of floor space,

and will act In an automatic manner ito. Torm, Al

and seal flexible containers within which a. prog-
et is vackaged and held. under a. condition’ of
yacuum. . .

The. present inventian conbemplates the ,pro-
vision of & machine having -a . unitary frame
structure carrying. synchronous driving. means,
 whereby an endless eonveyer may travel from a
magazine station to.a flling stalion, and then
through o vacuum-sealing station, during which

time s container is removed from: the magazine, -

folded to give it its definite form, and thereafter
filled and sealed, all. of -sald operation. taking
. place automatically .and rapidly . so.that the
packaging of food may be-carried out.economi~
cally and with_a minimum "amount of labor,
.The invention is illustrated by way of exammple
in the accompanying drawings in shich;
. Figure 1 is a view in side¢levation shewing the
completely assembled machine with the upper
pOrhon of the bag Iorm&ng machine hroken-away. .
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Fig. 1* 1§ a fragmentary view 1a side ‘elevafion
showing. the upper portion of the bag forming
unit which was broken away in Fig. 1. ..

Tig. 2 is a view in side elevation. showing the

. opposite side of the entire mac'hine from f.hat dis-

closed in Fig. 1,

Fig. 3 is.a view. In horizonta“l sec‘tmn through
the assembled ‘machine 2s.seen on The line 3—3
of Fig. 1 and discloses ‘the conveyor mechanism
and. the drive. for the va.rious “units of the
machine,

Pig.41s a view in plan shnwing the completely
assembled machine,

" Fig. 5is a view in vertical section ‘through ‘the
machine as seen on ‘the Tine 5—5.0f Fig. 4.

Fig. 6 is a view in end- eleva.tlon show.ing the
discharge end of the machine.

Fig. 7 is a view in transverse section S‘huwin:g
the hag .spreading mechanism as seen on the Jine
1-—1 of Fig. 4 #nd with the ‘spreaflers retracted.

‘Pig. 8 4s a view similar to Fig. 7 showing the
spreadmg fingers in a. spreading pusition within
the mouth of the bag.

g, 9 is a view in plan 'Shbwmg the foﬂﬂmg
mechanism for ‘the ‘mouth of the bag. ’

Wig. 10 is a view in ‘transverse section on ‘the
line 10—10 of Fig. 9 showing the trip mechanism
for the mouth of the bag. . .

"Fig. 11 s & Irag:mentary view in perspectlve
showing the special formation of the ends of ‘the
spreading ﬁngers Which ﬂt into the mouth of the
bag

Fig. 12 Js an’ enlarged view in end elevatmn
‘showing . the vacuumizing and ‘heat sea"ﬁng
mec‘ha.nism o

Fig 13 is aview in vertica‘l ‘section throrxgh the
vacuumizing and heat sealing'mechanism as seen
on the line 13-—13 of Fiz. 12 and shows the ‘lﬂeai;
sealing element as being in its retractnd position.

g 14-1s a view simitar to that shown in Fie.
13 with the héat sealing element fn its contacft-
ing position.

“Fig, 15 is.2 view in vertical section as ‘seen on
the line 15-—15 of Fig. 12 and discloses a suction
control valve in its low suction “position.

Fig. 16 15w view in vertical section and eleva-.
tion as seen on the line 16-—I6.0of Fig. 12-and
showing. the mgh suction yalve in ifs: open
position.

Fig. 17 is & view in vertical sect!on -and elev;ar-
tion as.seen.on the line §1—17 of - Fig. 12-and
shows the release: -valve in ifs open position. -

Fig. 18 is & fragmentary view in elevation &s
seen on the line. {8—i{8.of. Fig. 1 and discloses

5 the filling. -heppers: in their rettaoted positions.
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Fig. 19 is a view similar to Flg. 18 showing the
filling hoppers with their spouts lowered to enter
the mouth of the container for filling the same.

Fig. 20 is a fragmentary view in plan showing
the arrangement of the bag openers and the
magazines,

Fig. 21 isan enlarged fragmentary view in side
elevation showing the bag opening mechanism
in its retracted position.

Fig. 22 is.a view similar to Fig. 21 showing the
bag opening mechanism in its projected position.

Fig. 23.is a view in perspective showing the
folded container blank.

Fig. 24 is a view in perspectwe showing the
formed bag prior to filling.

Fig. 256 is a view in perspective showing the
final filled and sealed package.

Fig. 26 is a. fragmentary view as seen on the
line 26—26 of Fig. 28 and shows g portion of the
operating mechanism of the bag expanding ele~
ments. .

Fig. 27 is a view in horizontal section on the line
2721 of Fig. 6 and shows the parts of a bag
expanding element.

' Pig. 28 is a view in horizontal. sectron on the
line 28--28 of Fig. 1 and shows part of the oper-
ating mechanism for the bag expanding units.

Fig. 29 is a fragmentary view in side elevation
showing the elements for withdrawing a bag from
the bag magazine as indicated in Figs. 21 and 22
~and which in this figure show the bag in a par-
tially withdrawn position.

Fig. 30 is an enlarged view in horizonta,l section
showing the bag spreading. device as seen on the
line 30—30 of Fig. 8.

Fig. 311s an enlarged fragmentary view showmg
a portion of the lifting device for the seaming
head.

Referring more pa.rticularly to the drawings,

10 and {1 indicate base plates. These plates are
spaced vertically and are disposed parallel to each
other. They are secured together by cross beams
12 and 13. Rotatably supported by the base plates
are horizontal conveyor shafts 14 and (5. These

shafts are disposed in spaced parallel relation to -

each other and lie in the same horizontal plane.
Mounted upon the shaft (4 is. a pair of conveyor
sprockets 16 and {1. Mounted upon the shaft {5
is a pair of conveyor sprockets 18 and 19. A con-
veyor chain 20 is led around. sprockets {6 and 13,
and a conveyor chain 2i is led around sprockets
17T and 19. These chains carry mold . units. 22.
The mold units are shown in detail in Figs. 13 and

14 of the drawings and will be described more .
specifically hereinafter.. It should be pointed out,

however, that each mold unit is provided with
pockets to receive a plurality of flexible bag-like
containers which are to be filled and .sealed in
the machine with which this invention is con-
cerned. The sprocket chains 20 and 2f are driven
simultaneously and intermittently and succes-
sively move beneath a bag magazine station A, a
filling station B, .3 spreading station C, and a vac-
uum sealing station D.

Bag magazine and forming mechanism

The container with which the present inven-
tion is concerned is a flexible bag-like container
made by folding a sheet of laminated materlal
upon itself, and then sealing the meeting faces
of the folded leaves along their opposite marginal
edges. Such a container is shown in Fig. 23 of
the drawings. Here it will be seen that the folded
leaves are of slightly different length, the bag
being generally indicated at 23; so that the upper
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leaf 24 will be shorter than the lower leaf 25,
thus providing an extension of the leaf 25 be-
yond the end of the leaf 24 to facilitate in han-
dling the bag and opening the mouth 28 during
the forming operation. The bag when formed
at the station A will appear as generally shown in
Fig. 24 of the drawing, and when in its final
filled and sealed condition will appear as indi-
cated in Fig. 25 of the drawing. The detszils of
these structures will be hereinafter explained.
The flat folded bag blanks 23 are positioned
within a magazine structure, generally indicated
at 21 and as being a part of the magazine and
forming station A. It is to be understood that
the present machine has been designed to act

_simultaneously upon five blanks or packages as the

operation of the machine progresses. In certain
Instances it may be found desirable to prolong a
vacuumizing operation to slowly draw the air
from a group of packages, in which instance
alternate groups of packages may be vacuum
treated while other groups are being formed and
filled. .

The bag magazine and tormmg structures are
shown particularly in Figs. 1, 2, 20, 21 and 22 of
the drawings. Here it will be seen that the maga-
zine 271 provides a plurality of hoppers 28 which
are separated from each other by vertical plates
29. Disposed between the vertical plates and in-
clined downwardly and toward the discharge end
of the machine are floor sections 30. Upon these
floor sections a plurality of the flat folded bag
blanks 23 are stacked in parallel vertical align-
ment and with their mouths 26 presented
upwardly. Mounted in each of the hoppers 28
is a follower plate .31 which moves against the
back face of the group of bag blanks and forces
them downwardly and forwardly toward the dis-
charge ends of the hoppers. Disposed in the rear
of each follower plate is a welght 32 having a
handile 33, the weight adding pressure to the fol-
lower plate to successively move the outermost
blank to the discharge opening . as a preceding
blank is withdrawn from the magazine.

The complete magazine structure is held to-
gether by a back plate 34 and a front plate 35.
These receive shafts 36. The magazine is sup-
ported by standards 371 and 38 disposed at the
opposite ends of the magazine and mounted in
seats 39 secured to the base plates 10 and {1 by
bolts 40. Extending through the plates 29 and
beneath the floor 30 of the hoppers are rods 41
which are fastened to cross arms 42 carried by the
standards 37 and 38. These standards extend a
considerable distance above the magazine 27

-and carry a superstructure from which the bag
. forming mechanism is suspended. Cooperating

o

0

65

75

‘vertically on the standards 46 and 41.

with the standards 37 and 38 are cross frame
members 45. Guide standards 46 and 47 are pro-
vided intermediate the two sets of supporting
standards and carry a cross-head 48 which slides
This
cross-head provides a support for a series of bag
forming elements 49, one of which is comple-
mentary to a bag hopper 28. The cross-head 48,
as shown in Fig. 6 of the drawings, comprises a
cross-bar 50 on which the bag spreading elements
49 are disposed in spaced relation to each other.
The member 50 is fitted with bearing blocks 51
at its -opposite ends which blocks are formed
with an outwardly projecting boss 52 and attach-
ing members 54 and 55. Mounted on the bearing
blocks 51 is a shaft 53. Sprocket chains 56 and
57 are secured to the attaching members 54 and 55

respectively, and are led around sprocket wheels
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58 and 59. 'The sprocket wheels §8 and 99 are
mounted upon a shaft 60 which extends through
bearings 61 and 62 carried on the cross- frame
members 45. A tie rod 63 extends from one cross
frame member 45 to the other. 'This carries a
central standard 64 through which the shaft 60
also extends. Colled around the shaft 60 at oppo-
site sides of the standard 64 are coil springs 65
and 66. These springs are secured to the standard
by one of their ends and are secured to the shaft
adjacent to their opposite ends. Thus, the weight
of the cross-bar 50 and the spreading units 49 is
counterbalanced by these springs, which will coil
and - recoil as the cross-head reciprOcates ver-
tically.

“The cross-head is provided with bearings 61
through which a shaft 68 extends and is mounted
for horizontal reciprocation. This shaft carries
a plurality of blocks 69 which are each formed
with an upwardly opening slot 70. These slots
receive pins 71, each of which is mounted on the
free end of a lever arm 12, which forms part of
bell cranks 73. The other arm T4 of each of the
bell cranks is fitted with a slotted end to receive
a'pin 15. 'The pins 15, engaging each of the bell
cranks, are mounted on spreading bars 16. These
spreading members extend downwardly into the
bag forming units through guides 17 which are
catried by the cross-head 48 and will act to shift
the members 76 in expanding and contracting
‘the bag forming elements 48. These elements are
shown in Fig. 27 as having opposite side wa.lls 18
and 79 with hinges 80 along their vertical edges.
These hinges connect with wall sections 81 and
82 which are secured together by an intermediate
hinge 83. The width of the walls 78 and 18 repre-
sent the width of a package to be formed. The
combined width of plates 81 and 82 represents the
thickness of the package to be formed. Carried
at the lower end of the plates 78 and 719 are end
walls 84 and 85 which are hinged to the side walls
18 and 19 by hinges 86 and are hinged together
by an intermediate hinge 87. ‘The bars 16 bring
the end walls 84 and 85 into horizontal alignment
and thus spread the form to a shape which de-
fines:the inner contour of the bag, as shown in
Fig. 24 of the drawings. This operation is pro-
duced when the shaft 68 is shifted longitudinally
through the bearings 61.. ‘A lock cam 88 is carried
on the shaft and is engaged by a lock. ‘roller 89
which is yieldably held on the cam ‘and will
temporarily hold the rod 68 in either of its
extreme positions.

The end of the shaft 68 is formed wlth a groove
90 within which a shifting lever 9i is mounted.
This lever mechanism is shown in Fig. 28 of the
drawings, where it will be seen that it is carried
on an arim 92 of the cross-head structure 48 and
is mounted on a pivot pin 83. The opposite free
end of the lever carries a roller 94 which engages
an upper cam block 95 mounted upon the standard
37T and disposed near the upper end of the vertical
movement of the cross-head 48. In the lowermost
position of the cross-head the roller of lever 8
engages a cam block 86 carried on the standard
‘37 which acts upon the lever to shift the rod 68.

Pivotally mounted upon the cross frame struc-
ture 85 is a vacuum cup arm 971 which is’ carried

vpon a pivot pin 98 within a bearmg 99, 'The -

arm extends downwardly and is fitted at its lower
cend ‘with an air manifold 100 connected with a
suction pipe 101. The manifold carries a plu-
rality of vacuum cups 102 which communicane
with the manifold through tubes 103 and 104.
These vacuum cups are arranged in palrs in ver-
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tical alignment and engage the front face of the
outermost container blank 23 in the hoppers. of
the magazine 21. - The arm 97 is fitfed with &
spring 105 which tends to draw the free end of
the arm away from the magazine 21. An eccen-
tric cam 106 is provided to bear against a roller
107 on the arm 97 and to force it inwardly. The
eccentric cam 1086 is mounted on a shaft 108 car-
ried in bearings 108. The bearings 108 are
mounted on the uprights 43 and 44. A sprocket
110 is carried upon the shaft and is driven by a
sprocket chain 1§ through means to be herein-
after described. :

- Mounted upon the cross-head structure 48 and
in bearings (12 is cross-shaft 53. This shaft is
fitted at its opposite ends with gears (14 which
mesh with a gear rack 1i5 cut in the face of
the two uprights 46 and 41.  This causes the
cross-head with the forming units carried thereby
to: move vertically while maintained in exact
horizontal alignment. When the forming units
49 do move vertically they pass downwardly and
across the open end of the hoppers of the mag-
azine 27 and strip the outermost bag from the
stack of bags within the magazine. The upper
edge of the magazine is formed with a lip 116.
Due to the fact that the bag blank has a side
25 which is longer than the side 24; there will
be a tendency for the suction cups to pull the side
24 outwardly while the upper edge of the side
25 is temporarily held by the lip 1#8. In order
to hold the mouth of the bag open when this
operation takes place spreading fingers (18 are
‘provided to swing into the open mouth of the bag
and temporarily hold it open so that when the
forming unit 49 is lowered it will easily enter the
mouth of the bag. These spreading fingers are
mounted upon operating shafts 36 which are ro-
tatably supported upon the magazine structure
'and are fitted at their opposite ends with a gear
120. The gear 120 is in mesh with a cross-rack
121, the end of which is secured to a lever {22,
This lever is mounted upon a pivot shaft 123 sup-
ported by fittings 124 upon the uprights 31 and

43 38." The lever 122 is formed integral with a lever

125 which extends downwardly and carries a cam
roller 126 at ‘its free end. This roller bears
against the circumference of a disc cam 127. The
dise 127 is mounted upon a horizontally extend-

‘60 ing cam shaft 128, which will be described in

detail hereinafter.

Disposed upon the front plate 35 of the mag-
azine .is a series of pairs of forming plates [30.
These plates flare downwardly and inwardly and

&5 have lower parallel portions 131 between which

60

15

the package is formed, and its vertical edge seams
132 are folded over as shown in Fig, 24 of the
drawings. Cooperating with the plates 130 are
sets -of rollers 133 carried upon swinging arms
134, and which arms yieldably bear against the
seam. portions 132. The opposite ends of the
arms are mounted upon pivot pins 135 carried
upon 2 cross-bar {38, This bar is mounted at its
opposite ends upon-sleeves 137 carried upon the

5 uprights 46 and 47.

Conveyor system

As has been previously described, this ma-
chine is provided with a conveyor system which
includes sprockets 16 and i1 at the entry end
of the machine, and sprockets 18 and {8 at the
opposite end of the machine. These sprockets
¢arry sprocket chains 20 ‘and 21 upon which are
mounted mold ecarrying units 22 including
trough-like  members 138 which are arranged
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pparaitel o each other and stand dransversely of
the ypath of travel of Hhae ckains, 50 that dhey
will -pass deneath the mechanism ab the various
operatingstations-of the machine. Each of ithe
ireugh members 438 .is provided «with :a- plurality
of melds 429, Thess mplds kave upper:open-ends
lyimg substantialy fush svith the bottom of the
{roush carrying it @nd extends deownwardly to
form:= comparinent having the-cenfiguravion-of
package to ke formed in the imachine.  The
positien of the :molds aleng the trough ecauses
these .melds to register with the series-of:spread-
ing units 458 which have been previeuly-described,
and which units carry the formed -empty con-
tniners-23-downwardly inte the molds so that they
can be filled.

The troughs are pmv1df=d witha pair:-ef :folding
fingezs 449 and 141, These fingers are mounted
upen . pivet pins 142 and 143, respectively, and

may swing wvertically to positions across -the ;

meuth of the melds to hold the mouth
of the bag in a folded position preparatory
to heat sealing, as will ‘be hereinafter -deseribed.
The fingers 4498 are provided with @ pressure plate
444 upon which the seam poartion of -the mouth
of the ‘bag vests during the heat sealing opera-
tion. Normaliy, the fingers 148-and {41 are.swung
upwardly in paraliel vertical positions, as:shown
in Pig. 13 of the drawings. When in this position
the opened end of the centainer 23, such as
shown in Fig. 24 of the drawings, and the con-
tainer .will thus be ready for filling when it reg-
isters with the filling station, indicated in Fig. 1
at B. ,

: Filling M echrmz'sm

Referring parti cmaﬂy to Figs. 18 -and 19, it
will be seen that a storage bin 145 is provided
having a piurality of outlets 146, "These outlets
extend vertically from the bottom of the ‘bin
and have slidably mounted upon them tubular
spoubs 167, The siorage bin {43 is mounted on
the uprights €2 and 44 by brackets (48 and 149.
The spouts 147 are supported by links 159 carried
a% the free ends of lever arms 154, These Tever

arms are mounted on pivot pins 152 carried by ~

rackets 183. A lever arm 188 is integral with
the lever arm {61 and is fastened to an operat-
ing rod i55." The operating rod 155 extends
downwardly and is pivetally connzcted-to a lever
‘158 carr ; ‘
structure of the machine. A lever 158 is formed
integral with the lever 186 and carries = roller
159 which bears against a cam 169, - Through
this mechanism the tubular spouts 147 are verti-

cally reciprocated. As shown in Pigs. 18 and 19 -

of the drawings, the spouts are rectangutar in
cross-section and have their front and back walls
ceut away to form two downwardly extending
fingers 61 and (82. These fingers tend to di-
rect the material from the kin into the formed
bags 23 which are supported within the molds
139 carried by the travelling copveyor chains 2!!
and 21.
Bag spreading means

It has been explained in my Patent No. 2,277,288
issued March 24, 1542, that after a bag 23 has
been filled it is desirable to stretch the mouth of
the bag by pressure at opposite sides of the mouth
$o draw the marginal edges of the bag together
to form a longitudinal slot, and to give a pre-
liminary shape to the mouth of the bag prior to
folding and heat sealing. A structure for per-
forming this particular function is shown at sta-
tion C in Fig. 1, and the details of this structure

ied upon a pivot pin 57 on the bed plate ™
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are shown :mare iparticularly 4n Fligs. 7,8 and 41
of -the drawings. . Here it *will -be seen that the
opposite bed :plates 0.:and. I4 carry sockets 163
arnd 64 which wreceive ‘standards (65 and 66.
Thege standards -are ;secured o -a cress frame
structune 461, Mounted -onthe:cross frame strue~
Iure 64 @re :sets -of spreadinig bars 168-and 469.
These-are hreld tosslide between ppairs of plates AT0
and '}, amxd are-disposed :at right angles toieach
other.. The bhars .cross -each -other, so that they
may-move from -a retracted-position,.as shown:in
Fig: 7, to-an-extended and -expanded :position, as
shownuin Fig.-8. -Thebar 468:is.formed-with-agear
rack 112-in-mesh with-a.pinion 473. The-bar 68
is formed with a gear rack 174 in mesh with @
pinion {418, - The pinions-are-carried between the
plates 118 and {71 -of the supporting member 167,
Bach-of:these pintons.is :alse:n mesh with 4 gear
rack 415 :formed upon .a rackbar 1. Thearack
bar 4 ¥ isislidable transversely of the:machine and
is fitded with a pin {18 extending into:.a slotted
‘opening -118 .of @a:lever 180. The lever -180.4s .se~
curesd atthe end ofashaft 481 mounted.in-a frame
bearing- 182, as shown.in ig..1, The shaft also
exbtends into a-bearing 183 and carries'a cam-arm
484 rpon “which  2:cam -roller 485 is mounted, -as
shown in :Fig. 12, - The roller 485 engages -the
periphery of & cam-disc 186 which is carried upon
the.shafl 428, The ends -of .the spreading ‘bars
458 .and 168 -are -of special configuration, -as
shown ir perspective in Fig. 11 of the drawings.
Here 4t will. be seen that transversely extending
spreading elements: 181 -are formed at the ends-of
the spreading bars 468-and 169. These spreading
elements .87 havera square back face 192-at right
angles to the sides of the bag. Outer faces 488
and 183.are formed on each of-the elements 187 to
contact the mouth of the bag. These faces are at
right angles to each other, although the length of
the face 489 ismeaterially greater than the length
¢f the face :188.  Edge faces 498 -and 161 ware
formed ‘between the -angular faces 188 and 189,
respectively, -and-the. back face 482. The -edge
face {89 is of greater length-than the -edge face
184, - Tt 'will be evident that when the -edge faces
£99 and 494 contact the opposite sides 24 and 25
of -the bag the point 193, representing the apex
between the faces 188-and 189, will be -off~¢center
relative to the bag:and will cause the end points to

" apply pressure ata point on one side of the longi-

tudinalseam 132 of the bag blank. This prevents
mndue strain on the heat sealed seam 132, which
would tend to weaken the bag and Wwould be ap-
Ppiied 1f the pomt 183 registered directiy W1th the
seam. -

Vacuum sealing mechuonism

After a group of molds 139 have been acted upon
by the spreading bars and fingers at the bag
spreading station the bag 23 is sealed, This takes
place at the vacuum sealing station, indicated at
DinFig 1.

The vacuuin sealing mechanism comprises a
head 194 which is an inverted trough-like mem-
ber-extending transversely of the frame. At op-
posite ends of the trough-like member are bear-
ing Dblocks 185 formed with openings . through
which standards {96 and 187 extend. The stand-
ards are mounted in vertical positions in fastening
blocks.#£8 and {89, respectively, secured to the bed
plates 18 and 11. "Thus, by this mechanism the
hedd {94 may be.moved bodily in a vertical di-
rectxon -and when moved downwardly will reg-
ister with a sealing lip 200 formed along the mar-
gin of. thq 1?1'.01‘_151},,141‘? portion 138 carrying molds
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{36, THé matginal edges.of the head 184 are pro-
vided with sealing gaskets 201, which form a vacu-

um-tight seal with the member 138. Mounted
above and in communication with the head 194 is
a low vacuum control valve -202, which is con-
nected with suction pipe 203. The pipe 203 con-
nects with a mamfold leading to a suction pump
not shown. in the drawings, and which pump
exerts a suction to create a suitable partial vacu-
um condition within the structure The amount
of vacuum is indicated by .a gauge 204 carried by
the head 184, It is intended that suction action
shall be progressrvely applied, and for that rea-
son the pipe 203 is connected with the valve 202

whereby suction will be apphed 1n1t1ally at a rela- .

tively low negative pressure, .The valve 202 con-
trols this structure and is operated by a lever 205
which has an arm 206 engaging a valve plunger
207 and an arm 208 which engages the surface of a

cam 209. The cam is mounted upon a cam shaft

210. The lever 205 is mounted upon 2 plvot pin
2414 carried by an arm 212.. A suctlon pipe 213-is
provrded with-a high vacuum valve 214, as shown
in Fig. 16.- This valve has a. plunger 245 -en-

gaged by-an arm 216 of a lever 2I1 The opposite. -

‘arm 2{8 of the lever 211 engages a cam.219, car-
ried on the cam shaft 210.. “The lever: 211 .is
mounted. upon.-a pivot pin 220 carried by a sup-
porting arm 221, By, the mechanism described a
low vacuum action is ﬁrst created when valve 202
is ‘opened and a high vacuum: action is. subse-
quently created when valve 213 is opened. This
prevents the contents. of the package from. being
drawn.upwardly into: the.seam of the package as

would occur under initial violent suction action,.

-and Would result in the formation.of 2 seam which
might not be vacuum-tight, -

At the conclusion of the suction operation it is
intended that the conﬁned space within the mold
29 shall be’ opened to atmosphere, and therefore
a.valve 222 (Fig. 1D is. prov1ded having an. air-
pipe 223 connected to- it. The valve: 222 has.a
plunger 224 engaged by an arm 225 of o lever 2286.
Arm. 227 of the lever 226 engages a cam 228 car-
.ried upon . the cam shaft. 210.. This lever is
mounted upon a. pivot pin. 229 carried by a sup-
porting bracket 230. ... ..

A frame element 231, as shown in Figwl is
mounted at the end of the vacuum head 194 and
pivots .around the .cam -shaft. 210- so0-that the
vacuum. head may have vertical movement with-
out disturbing . the. relationship of the driving
‘parts. .The opposite end. of the frame element
231 is pivoted.upon .a shaft 232 to a frame element
,233 which. extends downwardly and is pivoted on
a transverse drive shaft 234. A sprocket. 235 is
mounted uponthe drive shaft and .carries..a
sprocket chain 236 which is led around a sprocket
.231. The axis of the sprocket 237 is. the pivot
_ shaft 232. A second sprocket 238 is mounted

‘upon the shaft 232 and carries a sprocket chain
239. This is led around .a sprocket wheel 240
‘mounted upon the cam shaft 210. -From an ex-
.amination .of this: construction in Fig. 1 of the
drawing, it will be seen that free- vertical move-
ment . of the vacuum  head 194 may take. place
without interrupting ‘the driving action of .the
.cam shaft 210 at any time. :

Vacuum sealing operation

“By reference to Figs,'13 to 17 inc,; the sealing
'operation will be understood. It will be seen that
‘mounted adjacent to the mouth of each of ‘the
‘mold elements 139 is a pair of folding fingers 140
-and 141, Thesefingers normally extend vertically
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and parallel to each other at opposite sides of
the filled bag 23, which bag is in the position
shown in Fig. 25 of the drawing.. The folding
fingers: are mounted on pivots 142 and 148 and
may. swing downwardly from the dotted line po-
sition shown in Fig: 13’ to-the ‘solid 11ne posi-
tion shown in that figure..
. The swinging mechanism is shown in Figs 9
and 10. It will be seen that the pivot shafts 142
and- 143 _carry. gears 241 and 242. These gears
gre=in mesh. 7'The shaft. 143 carries a trip lever

:243: by ‘which the gears are rotated to swing the
folding fingers ~{40: and 141 downwardiy. The
trip lever:is-shown in Fig. 10, where it will be

seen as having fingers 244 and 245.. These fingers

engage- trip pins 246 and 2471 which are mounted
upon the reciprocating plate 276 and will act first
to-swing the lever and the set of folding fingers
140 -and 141 into the position shown in Fig. 13

prior to a heat sealing operation, and:to there-

after:swing these:fingers. to-the dotted line posi-~
tion:shown in that figure as a’'set. of molds 139

moves away from the sealing station. . @ -’
- The  heat:sealing [in. the :present: instance is

‘per_formed,by -reciprocating .heat and . pressure
.applying : members... Referring. particularly . to
Pigs. 13 and-14 -of the drawings, it will be.seen
that mounted upon the vacuum head (94 -is :a

series of -eylinders 248 supported by bracket arms
248’. Mounted within each-of these cylinders.is

a.piston.;249; which. is:moved downward by air
pressure: exerted through ithe air manifold 254
connected to the cylinder head 252.. A cross-head
253 is;carried by each of:the p1stons and has at-
tached. to it: a. pair of springs. 264 which tend to

draw the.piston upwardly.after the heat sealing

.operation.. The piston carries a piston rod 255
‘which reciprocates. with_it and extends through
an-opening, 256 in:the vacuum head- 194,

The
lower end of the piston rod 255 is fitted with a

side .arm- 257 upon which is-mounted an electric
‘heating element 258, - This is secured by a fas-

tening. member 259, The point. of the heating

.element extends downwardly, and as shown in

;closed mouth of a container 23 during the seal-
ing operation

. Drive mechanism

The machme is provided with 8- main drive

'shaft 261 (Fig. 3). which extends transversely of

the frame: structure -and. midway: the length
thereof. - A drive puiley 262 is connected to one
end of the shaft Mounted upon the opposite end

of- the "shaft and - :upon the opposite side of the

frame structure is a worm gear 263 in mesh with

2 worm gear wheel 264. The worm.gear wheel.is

carried upon “the longitudinally extending shaft

128, . This is mountéd in a series of ‘bearings 265

carried upon the irame plate 10.
" ‘Mounted upon the shaft 28 is a bevel gear 266
m mesh with a.gear 261, The gear 267 is carried

‘by a transverse shaft 268, 'This shaft at its outer

end earries ‘a sprocket ‘269 around which the

‘sprocket. chain ‘1.1t passes.” The shaft 268 carries
‘cam-wheel 160 upon which the roller 159 of the
‘cam lever 158 rests-and by which it is moved.
‘A’ cam 271 is also mounted on the shaft-268 and

provides: an’-operating surface for a roller 212

‘mounted on'an arm- 272" which swings on a hori-
-Zontal pivot-273.
dotted lines in: Fig. 1; is' mounted intermediate the
-ends:-of ‘the arm- 272’ .which: armis provided -at
5 its . upper: end-witha ‘pivot' pin’ 274 connecting

" The roller 272, as shown' by
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with -a-pitman @od 215, The-pitman rod @15 ds
connected -at its forward end to a sliding ‘block
216 which carries-the trip pins 246 and 247 for:the
folding fingers. Thus, as the pitman rod .re-
oiprocates the fingers will'move ‘toward and away
from their folding ‘positions.

Mounted upon the frame is.a transverse shaft
277 -which provides support for .cam ‘levers 278,
These levers are-disposed.at-opposite sides.of the
amain frame and extend substantially :horizontally
and each .carries .a cam’roller 279 which -rests
{upon a cam 289. The cams 280 are fixed -upon
the shaft 234. The free ends of -the .cam lévers
1218 -are pivotally .connected to-connecting rods
284 :which .extend upwardly -and connect to..the
vacuum head 194 at opposite ends thereof, so
dhat-as the levers 218 oscillate the vacuum head
awill raise and lower. ‘Pitman rods 282 are con-
‘nected to the levers 218 and are:-connected with
the frame structure 181 of the bag spreading .de~
-vice and act to raise -and lower :this structure a
relatively short-distance with relation: to the bag
molds 139.

Mounted upon the shaft 234 is:a dise 283 which
‘carries :a roller 284 for a ‘Geneva motion. ‘This
wroller.engages radial slots 285 in an intermittent
«drive disc 286 carried -upon the shaft 15, .and
mpon which shaft the sprocket wheels 18 and 19
-gre -mounted fo receive the conveyor chains 20
and 21, This provides the intermittent drive
for the conveyor chgins and the other mechanism
timed therewith. ' At the. opposite .end of- the
shaft 234 is a gear 287 which is in mesh with a
-pinion 288. This jpinion is freely -carried- upon
the dntermediate .shaft 271, A large gear 289 is
also .carried on the shaft 271 and is in mesh
with 2 pinion 280 carried .upon the main drive
sshaft 261, "This train of gears:transmits driving
‘motion from the main drive shaft 261 to the cam
shaft 234.

The main drive shaft 261 proJects outwardly
through ‘the bed plate element 11 to receive the
pulley 262. At a pp*nt intermediate the pulley

-'262 and-the bed plate is a bevel gear 291 which

is in mesh with a gear 292 The gear 292 is car- 4f

‘ried on a vertical shaft 293 mounted in a bearmg
294. -This bearmg is secured to the .side -of the
bed plate element il. A bevel gear 285 -is se-
cured at the upper.end of the shaft and is in
mesh with a bevel gear 296.
mounted upon & - horizontal -shaft 297 and is
mounted in a bearing 298 carried on a bracket
299. The bracket overhangs the bearing 238
-and 4s fitted with 2 pivot -pin 860 which pernnts
the shaft ‘297 to oscillate in a horlzontal ‘plane.
At the opopsite end ‘of the shaft 297 from the
gear 296 is a bearing . 30i. Thls slides in a hori-
zontal slot in a bracket 302. At the free end of
the oscillating shaft 297 :is a gear 303. This
gear is in mesh with a compound gear rack 304
carried on a plate 305. The plate 305 recipro-
cates vertically in ways 306. The marginal edges
.0f the compound rack 304 are deﬁmed by par-

allel .gear racks: 307 and 308 connected at their .

This gear is °
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opp051te ends by semlc1rcular gear racks 309 .and ’

31D. The rack plate 305. connects 1o a fitting 34
by a pin 342.. It will be seen in'Figs. 2 and 5
that dhe shaft 297 rotates contlnuously as (dnvefn
by the main drive shaff 264, and that as
303 contmuously rotates in ene .direetion - S
teeth -will consecutlvely—mesh with the - rack teej;h
307, 309, 308 and 310. The pivot pin 312 con-
mects with the shaft 53 .of the cross-head struc-
dure 48 carrving fhe bag forming members, :as

a5

shown 4n ‘Fig. 6, ani thus ‘the plate 305 will be
caused ito reciprocate :vertically.

:Operation

In the operation of the -presentinvention,
power is delivered to -the -machine from a suit-
‘able ‘power source through a driving belt to the
pulley 216. "This will constantly drive the main
drive shaft 261, the longitudinal cam shaft 128,
and the transversely extending cam shaft 268,
as well as the intermittent driving shaft 234,
“The main drive shaft-261 1mparts rotation to the
1nterm1ttent drwmg shaft 234 through the train
of gears 287, 288, 289 and 290. This-will cause
the disc 283 to rotate with its roller 284 and to
consecutlvely engage ‘the slots 285 in the inter-
mittent driven disc 286, ‘with the result that the
shaft 15 will be intermittently driven. As shaft
15 is-driven ‘it will 4mpart intermittent rotation
to the sprockets 18 and 49 and will cause the
sprocket chains 21 and 22 to be. driven. = As pre-
v1ously stated, these chains areled around sprock-
ets {6 and 1T on sprocket shaft 14 at-the opposite
end of ‘the frame of -the machine. The sprocket
chains carry the transversely extending mold
units 138, each of -which is fitted with a plurality
of molds 139, The mold units with their molds
are consecutwely presented to the bag opening
and forming station A, the filling station B, the
spreading ‘station €, and the vacuum sealing
station D. Durmg thls operation the sprocket
chain travels in the direction “indicated by the
arrow g in Fig.'1 of the drawmg The timing of
the ‘Geneya ‘metion, which includes the roller
284 and ‘the disc 286, causes the mold units to
come to Test in vertical ahgnment and- directly
beneath the path of trayel of the ‘bag spreading
and ca.rrymg members 49, as shown in Fig. 2]
of the drawmg As: has been previously stated, the
bag spreaders 49 are carried upon a cross-head
48, shown -in Pig. 6 of the drawmg This cross-
head is slidably mounted -upon ‘parallel vertical
standards 45 and 47 and is‘held in ifs uppermost
‘position by chains 56 and ‘57, which are led
‘around the sprocket Wheels ‘58 and 59 upon the
tension shaft 60. The cross- ~-head ‘is held in its
uppermost position by the recoil actlon of the
spnngs ‘65 -and ©6,

“As the main .cross-shaft 264 4s driven the shaft
291 will'be contmuous}y driven through +the train
‘of gears shown partlcular}y in F1g 2 ‘of the
drawmg and -which are interposed between ‘the
shaft 26] and the shaft 291. In F1g -2 of the
‘drawing the -shaft 297 and :its driven gear 303
is contmuously rotated and produces alternate
‘reciprocation -of -the rack plate 385, which will
‘draw - the spreadlng unit cross-head 48 down-
‘wardly from ‘the positxon shown in Flgs -1, 6 gnd
21 to ‘the pOSltlon shown in ‘Fig. 99, Whﬂe the
spreadmg “untt cross-head 48 is in 1ts . upper-
‘most position the cam l% as shown in Pigs. 1
and 21, will’ e rotated so that the springs 10%
retract the -arm 97 and ‘draw the vacuum suc-
tion cups 102, ’holdmg side -21 “of ‘the foremost
package ‘blank 23 to receive the spreading unit
49. However, as’ *the shaft 108 of the cam 106
s -driven through the chain lll from the Cross
shaft 268, the arms 97 ‘wili e swung in ‘the di-
rection of the arrow b jin Figs. 1.and 21 to bring
the suction cups 102 into physlcal engagement
with -the face of the pertien 24 of the package
‘hlank :23.. As this takes place, isuction will ‘be
exented -upen the outer leaf or fold of the blank
iso. that the ;outer fold will be drawn outwardly,
@8 shown in Fig. 29:0f the drawing, and the inner
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#51d-48 wiil hang along:its uppér:edge in the réar

-of ¥he-retaininglip 1 16, - ‘While:the bag-blank 48 -

in- this: position  the -members: 118-will fend:t6
keep . the::mouth of  the: packages 23 opern:so
that:the. spreading ‘units 49 :may.move down=
wardly ‘and enter the mouthg of the st of bags
which - Have been drawn from :the.:bins of:thé
magazine 21 and will pull the bags loose from. the
forward lip 116 and earry the:bags:downwardly
into.the mold units: §38--and into :the:molds 13%;

As: previously - stated, . thé: spréading units: 49
are formed with a plurality of walls articulatély
connected, as shown in-Fig. 27 of the: drawing:
As-tHese ‘units - move -downwardly. the bags: will
move between:the guide -and:forming :plates~(30

10

15

so-that the sides 81-.and 82 will :bé:forced:in=

wardly:and the.sides 19 and-80:will be forced:out=

wardly - to- give :the proper:.-rectangular €ross=.

sectional shape. to the bag:: «:As the bag continues
to move downwardly, as.shown in-Fig. 6-0f :the
drawing, it-will pass: between the pressing rollers
133, which yieldably bear::against: the :opposite
edge. walls;~and - foreibly: fold the- .seams- 132
against the ;side-of :the wall; as shown-in.Fig.-24
of the drawing.: As.the forming. unifs. 49:con~
tinue to move downwardly the bottom walls will

be-moved upwardly to-a-position:of alignment

so.that.the: forming units will be: expanded and
the bag. will .be expanded -and:formed,: as.indi=
cated in Fig. 24 of the drawing:. - Asthe-drive
mechanism -associated: with shaft 297 continues
to function, the bag forming units will be re-
tracted and wollapsed ‘ahtl théi cross-head will
maove to its uppermost position, due to the driv-
ifig action of the plate 305 and the récoil action
of the springs 65. The cycle of 6peration of tHe
bag openifig:afid positiohing meéans will thus be
completed. .
.. Whéh the package has been formed and:placed
{i the mold. (39 in the shapé shown in-Fig. 2
6f the drawing, it will stand with the open-motith
in ‘the. position’ Shown by dotted lines in-Fig. 13,
If this condition the g6t of  iinfilled containers
aré :movéd from the station A te:the station ‘B
44 the. ¢onveyor chainis 20 and 2. riven .ina
térmittently. At statioh B the spouts (41 will
be in alignment with the mouth of the containers
23 as shown in Figs. 1,2, 18 and 19. When in this
position the lever I51 will be oscillated so that
it will swing in the direction of the arrow c, as
shown in Fig. 2, and will move the spouts 147
downwardly. ‘The lever 151 is operated through
a connecting rod 155 which is secured fo the lever
end 156 and is operated by the cam (60 carried
én the shaft 268. As the cam operates the spout
viill be lowered into the mouth of the bag 23
and material will fill into the bag. It has been
found that in order to firmly pack the bag the

lower end of each spout is made with the project-'

ng portions 161 and 162 and the cutaway sides,
thus allowing uniform distribution of the mate-

rial as it flows from the end of the spout and

into the bag.

After a set of bags 23 has been filled at the
filling station B the intermittent conveyor drive
will carry the filled bags to the spreading sta-
tion C. ‘At the spreading station C the row of
molds 139 will be disposed beneath the structure
shown in Figs. 7 .and 8. While in this position
the spreading bars 168 and 169 will move from
thelr retracted positions, as shown in Fig. 7, to
their extended positions as shown in Pig. 8. This
is accomplished due to the fact that each of the
bars is fitted with a gear rack in mesh with gear
pinions 173-and 175, which pinions in turn mesh

g:24 ¢

are driven in- 4

20

39

11T movés horizonitally as actuated:
ing movement of the lever 180 t6 Which the fiee
efid of ‘the YaLK baris connected.  'The lever:180
isimountéd-upon the:sHaft 181.and is-operated-by
the: ecarn 188 ¢arried upon the longitudin

tendinig dfive-shaft 128; and which:eai
thiéilever 194: “When the spreading bats 168 and
169:are:mioved to the :position sHown-in Fig:8lb
the diawing the ends:of the: bars; indi
detail 4a Pig: 11,:will swing-outwardly;:
16 Fig: 30,86 ithat: the -mouth - of “the contalner
will ba spread:afid substantially ereiséd to faghia

‘tate in the final folding and sealinigDperatich;

180 swill

AlPeverss swinging ‘action:of the deve
tien “move ‘the :§preading:-bars ~198:and 189 10
thelr: Fetracted positions,: -after - Whith: Zhéonegt
mgvenient ‘of :the:eonveyur ¢haing 'will :position
the fold -undt - beneath -the -vacium -head.-19%;
When:the $rough=likeé-portion:of:the niold unit
138 is in alignment with the vacuum-head:the
vaetium :head is-lowered into:position by attion
of levers 278 ‘which aré operated by the:cam: 280

over whichthescam roller:279: rides: As:the vaés - '

utm head 194 - is: lowered into - position: it will
make:a tight seal with the: méld. unit :138-sothat
suction can begpplied. . Prior:to:this action, how:
ever; the:bell -crank.formed: by: lever arms: 244
and 285 engaged a pin 246 s0:that the gears 244
and-242 would ‘be-rotated and the folding blades
140-and 441 would be-folded .down:to-the: posi=
tion:shewn in:Fig: 15.:0f the drawing: This-will
femporarily ‘hold-the-folded-end -of.the bag:§0
that the abutting faces-of the portions:24-and:25
will:be-held: against-each:other .and folded -over
directly above the-material with which:the bag-23
is-filled. - In thiscondition.the.cam shaft 1010

- tates to:operate:the cams thereon .and to-cause
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the-valve 202-to-open for a predetermined ;period

! gs.a-Jow negative rpressureis.exerted upon the

packages in:the-molds ito :evacuate-the air. from
the -packages- and:-from :-around. the. material
therein- without -disturbing the anaterial:so that
it -would: be -drawn:. between -the -opposed. faces
forming. the:seal. :As :the :cam.shaft-continues
16 rotate the valve 202 will close and the valve 214
will open. This valve establishes connection with
suction means, whereby a high suction pressure
is exerted to complete the vacuum action and
to render the package under & high partial vac-
uum. A control valve 313 is then actuated to
admit air and to force the heating element 269
dewnwardly from within the vacuum head 194
to contact the overlapping mouth of the bag and
to forcibly press the edge 268 of the heating
element against the overlapping portion of the
bag, so that it will be held firmly against the
member 144 of the folding blade 141. This will
cause the inner surfaces of the walls of the bag
23 to be heat sealed under a condition of high
partial vacuum. When the valve 313 is next ma-
nipulated the heating element will be retracted

‘from the position shown in Fig. 14 to the posi-

tion-shown in. Fig. 13. The operation of the
cam shaft 210 will close the valve 214 after the
sealing operation has been completed, and then
the valve 222 will open to permit atmosphere to
enter the vacuum head 194 and pass around the
packages 23 in the molds 139. - When this takes

- place the packages will be shaped to agree in

configuration with that of the molds 139 in the
manner set forth and claimed in my Patent No.
2,241,943 issued May 13, 1941. As the operating
cam 280 moves, the vacuum sealing head 194 will
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be lifted so that the set of molds {39 may be ad-
vanced to a discharge point of the. machine, such
for example as at X in Fig. 1 of the drawing.

It may be found necessary.in connection with
certain types of food products to subject the
fliled package to a prolonged 'vacuumizing period
under either low suction or high suction action,
in which event it-will be possible to subject a plu-
rality of molds to low suction action at one-sta-
tion and a plurality of molds to high suction ac-
tion at the final seaming station. Thus, the final
seaming operation may be taking place while the
initial suction action is being apphed to the un-
sealed packages.

-It will thus be seen from the foregoing dis-
closure that means are provided whereby  col-
lapsed paper bags with non-reentrant folds may
be maintained in hoppers and fed-to the ma-
chine, where they are opened, shaped, filled and
heat sealed by a simple continuous and automatic
operation.

While I have shown the preferred form of my
invention as now known to me, it will be under-
stood that various changes may be made in-com-
bination, construction and arrangement of parts
by those skilled in the art, without departing from
the spirit of my invention as claimed.

Having thus described my invention, what I
claim and desire to secure by Letters Patent is:

1. A machine for forming and sealing a pack-
age formed from a flat sheet of material having
a continuous fluid-tight and fusible inner enve-
lope, the walls of which envelope at the top are
free from seams and folds hetween :the ends
thereof; which comprises a member formed with
a cavity of the shape to be assumed by the final
package and within which said envelope is placed,
means inserted into said envelope to spread the
envelope to conform to the cavity and to permit
the bag to be filled when said forming means is
removed, means moving into the open mouth of
the envelope to engage the end walls of the en-
velope at the top and intermediate the width
thereof to separate the end walls until the oppo-
site perimeter lengths of said walls are drawn
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substantially together, and a set crease is mgdé
in the opposite end walls at the points of engage-
ment- therewith, means for applying suction to
said package to withdraw the atmosphere there-~
from, and means‘to engage the opposite perimeter
lIengths of ‘said walls at the mouth thereof and
to apply heat and pressure while sealmg the pack-
age

2. A machlne for forming and sealing a pack-

'age formed from 8 flat sheet of material having

@’ continuous - fluid-tight and fusible: inner en-
velope, the walls of which envelope at the top
are free from seams and folds between the ends
thereof; which comprises a member formed with

& cavity of the shape to be assumed by ‘the final
~package and within which said envelope is placed;
‘'means’ inserted into said envelope to spread the
~envelope to conform to the cavity and to permit

* the bag to be filled when said forming means is
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removed, means moving into the open mouth of
the .envelope to engage the end walls of the én~
velope at the top and intermediate the width
thereof to separate the end walls until the oppo-
site perimeter lengths of said walls are drawn
substantially together and a set crease is made in
the opposite end walls at the points of engage-
ment therewith, and means to engage the oppo-
site perimeter lengths of said walls at the mouth
thereof and to - apply heat and pressure whlle
sealmg the package
SAMUEL H. BERCH.
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